Different mechanisms for metal-induced adaptation to cadmium in the human lung cell lines A549 and H441.
Sensitivity to Cd and Zn as well as the capacity to develop tolerance were characterized in human lung cells A549 and H441. In the A549 cells, a 2-fold lower LC(50) was obtained for Cd compared to Zn, whereas H441 cells were similarly sensitive to both metals. H441 cells were twice as resistant to Cd as the A549 cells. Higher HSP70, but not metallothionein (MT) or glutathione (GSH) levels, could contribute to this better resistance. A 1.5- and 2-fold increase in the LC(50) for Cd was obtained in the A549 cells pre-exposed to non-cytotoxic concentrations of Cd (20 μM) or Zn (40 μM) for 24 h. On the other hand, only Zn increased H441 cells' resistance to Cd. Maximum Zn- and Cd-induced tolerances were reached as early as 3 and 12 h, respectively. Increases in MT-IIa and HSP70 messenger RNA levels were higher in A549 cells, but cycloheximide eliminated the induction of tolerance only in the H441 cells. Protein synthesis is a prerequisite for metal-induced tolerance to Cd in the H441 cells but not the A549 cells. Results obtained with L-buthionine sulfoximine revealed that GSH synthesis is not responsible for the acquired tolerance in both cell lines. However, GSH plays a critical role against Cd toxicity, and pro-oxidant conditions sensitized cells to Cd with different impacts on the metal-induced mechanisms of acquired tolerance. GSH and catalase both provide antioxidative protection, but only the stress related to low GSH content, not that resulting from catalase inhibition, may be alleviated with Zn.